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1
STANDBY POWER SYSTEM THAT PREDICTS
A NEED TO SUPPLY POWER TO A LOAD TO
MINIMIZE START TIME OF A GENERATOR

TECHNICAL FIELD

Embodiments pertain to a standby power system, and more
particularly to a standby power system that predicts a need to
supply power to a load based on data received from a sensor
and acts to minimize start time of a generator.

BACKGROUND

Electric generators are typically used to provide electrical
power. One common use of electric generators is as a standby
power source. A standby power source typically provides
power to a load when a primary power source is unable to
power the load.

One common type of electric generator includes an internal
combustion engine. The internal combustion engine drives an
electrical alternator that produces alternating electricity.

Existing standby generator systems utilize an automatic
transfer switch (ATS) to monitor the primary power source.
The ATS determines that the primary power source is unavail-
able to provide power to the load, and provides a signal to the
standby power source that it should start. Once the standby
power source receives this signal, it will initiate a start
sequence for the standby power source.

One of the drawbacks with such existing standby power
systems is that there is typically a delay between the primary
power source becoming unavailable and the standby power
source becoming available. One factor causing the delay is
that there is typically a gap in time to determine that the
primary source is unavailable. This delay is utilized to avoid
unnecessary starting of the standby power source when there
is a momentary interruption in power provided by the primary
power source.

Another factor causing the delay is that the starting
sequence of engine driven generators takes valuable time.
This delay can be especially problematic in standby power
systems where the standby power source requires pre-start
preparation. This pre-start preparation causes an increase in
start time of the standby power source thereby extending the
time that is load is without power.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic plan view of an example standby
power system that includes a sensor where a primary power
source is supplying power to a load.

FIG. 2 shows the schematic plan view of FIG. 1 where a
standby power source is supplying power to the load.

FIG. 3 is a schematic plan view of another example standby
power system that includes a notification system where a
primary power source is supplying power to a load.

FIG. 4 shows the schematic plan view of FIG. 3 where a
standby power source is supplying power to the load.

FIG. 5 is a schematic plan view of another example standby
power system that includes a generator controller that moni-
tors a primary power source which is supplying power to a
load.

FIG. 6 shows the schematic plan view of FIG. 5 where a
standby power source is supplying power to the load.

DETAILED DESCRIPTION

The following description and the drawings sufficiently
illustrate specific embodiments to enable those skilled in the
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2

art to practice them. Other embodiments may incorporate
structural, logical, electrical, process, and other changes. Por-
tions and features of some embodiments may be included in,
or substituted for, those of other embodiments. Embodiments
set forth in the claims encompass all available equivalents of
those claims.

FIGS. 1-2 are schematic plan views of an example standby
power system 10. The standby power system 10 includes a
sensor 11 that is adapted to monitor a primary power source
12 that provides power to a load 13. In some embodiments,
the sensor 11 may monitor characteristics of the power sup-
plied by the primary power source 12 that may be used to
sense abnormalities. As examples, the sensor 11 may monitor
(1) the root mean squared voltage of the primary power source
12; and/or (ii) the zero sequence voltage of the primary power
source 12.

The standby power system 10 further includes a generator
14 that is also adapted to supply power to the load 13 through
switch 17. As an example, the generator 14 may include an
internal combustion engine that drives an alternator.

FIG. 1 shows the standby power system 10 where the
primary power source 12 is supplying power to the load 13
through switch 17. FIG. 2 shows the standby power system 10
where the standby power source 14 is supplying power to the
load 13 through switch 17.

The standby power system 10 further includes a generator
controller 15 that operates the generator 14 and exchanges
data with the sensor 11. The generator controller 15 predicts
a need to supply power to the load 13 based on data received
from the sensor 11. The generator controller 15 then acts to
minimize the time to availability of the generator 14 based on
the prediction. The actions may include performing, pre-
starting functions to minimize the start time of the generator
14.

Minimizing the start time of the generator 14 based on the
prediction may reduce the amount of time during which the
load 13 is not receiving power from either the primary source
12 or the generator 14. Decreasing the amount of time in
which the load 13 is not supplied with power may allow for (i)
the use of smaller uninterruptible power supplies; and/or (ii)
reduced facility down time due to lack of power.

In some embodiments, the generator controller 15 may
operate an oil pump (not shown) to lubricate mechanical
components (not shown in the internal combustion engine in
order to minimize start time of the generator 14 once the
primary power source 12 is unable to provide power to the
load 13. Operating the oil pump to lubricate the mechanical
components may (i) allow quicker starting of the internal
combustion engine; (ii) decrease wear on bearing surface
thereby increasing the operating life of the internal combus-
tion engine; and/or (iii) provide oil pressure to oil-actuated
speed governors or fuel injection systems before generator 14
starting.

Embodiments are also contemplated where the generator
controller 15 activates heating elements (not shown) that
enhance combustion in the internal combustion engine in
order to minimize start time of the generator 14 once it is
determined that the generator 14 should be started. Heating
elements may be used to (i) heat intake air that is used for
combustion or (ii) preheat the combustion chamber. Heating
intake air that is used for combustion may permit prompt
compression-ignition of an air-fuel mix under cold conditions
thereby permitting quicker starting under cold conditions.

In some embodiments, the generator controller 15 may
operate air inlet louvers on an enclosure (not shown) for the
generator 14 to permit the flow of combustion and cooling air
to the generator 14 in order to minimize start time of the
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generator 14 once it is determined that the generator 14
should be started. Opening the air inlet louvers based on a
predicted toss of power from the primary power source 12
may permit quicker starting of the generator 14 because the
louvers may not be able to open while the generator 14 is
cranking. The louvers may not be able to open while the
generator 14 is cranking because (i) the louvers obtain power
from generator cranking battery; and/or (ii) the air required
by the generator 14 while cranking creates a pressure head
that may prohibit the louvers from opening.

Embodiments are also contemplated where the generator
controller 15 operates other starting aids. As an example,
some type of fluid (e.g., ether, alternative fuels or some other
fuel additive) may be injected for combustion to permit
quicker starting of the internal combustion engine that is part
of the generator 14. As another example, fuel preparation
equipment (e.g., a fuel heater, pump or a fuel cooler) may be
activated to improve starting of a combustion engine.

It should be noted that the standby power system 10 may
further include a server 16 that allows exchanging informa-
tion with the generator controller 15 and other devices on a
network (e.g., the Internet I). Atleast one ofthe server devices
16 and the generator controller 15 may predict a need to
supply power to the load 13 based on data received from the
sensor 11.

FIGS. 3-4 are schematic plan views of another example
standby power system 30. The standby power system 30
includes a generator 34 that is adapted to supply standby
power to a load 33. As an example, the generator 34 may
include an internal combustion engine that drives an alterna-
tor.

The standby power system 30 further includes a notifica-
tion system 31 that predicts a need for the generator 34 to
supply standby power to the load 33. In some embodiments,
the notification system 31 may monitor characteristics of
power that is supplied by a primary power source 32. As an
example, the notification system 31 may be used to sense
abnormalities in the power that is supplied by the primary
power source 32 to the load 33.

FIG. 3 shows the standby power system 30 where the
primary power source 32 is supplying power to the load 33
through switch 37. FIG. 4 shows the standby power system 30
where the standby power source 34 is supplying power to the
load 33 through switch 37.

The standby power system 30 further includes a generator
controller 35 that operates the generator 34 and exchanges
data with the notification system 31 via a network (e.g., the
Internet I). The generator controller 35 predicts a need to
supply power to the load 33 based on data received from the
notification system 31 relating to power that is supplied by the
primary power source 32. The generator controller 35 then
acts to minimize a start time of the generator 34 based on the
prediction.

Minimizing the start time of the generator 34 based on the
prediction may reduce the amount of time during which the
load 33 is not receiving power from either the primary source
32 or the generator 34. Decreasing the amount of time in
which the load 33 is not supplied with power may allow for (i)
the use of smaller uninterruptible power supplies; and/or (ii)
reduced facility down time due to lack of power.

Similarly, as discussed above with regard to generator con-
troller 15, the generator controller 35 may (i) operate an oil
pump (not shown) to lubricate mechanical components (not
shown) in the internal combustion engine in order to mini-
mize start time of the generator 34 once the primary power
source 32 is unable to provide power to the load 33; (ii)
activate heating elements (not shown) that enhance combus-
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tion in the internal combustion engine in order to minimize
start time of the generator 34 once the primary power source
32 is unable to provide power to the load 33; and/or (iii)
operate air inlet louvers on an enclosure (not shown) for the
generator 34 to permit the flow of combustion and cooling air
to the generator 34 in order to minimize start time of the
generator 34 once the primary power source 32 is unable to
provide power to the load 33.

It should be noted that the standby power system 30 may
further include a server 36 that exchanges information with
the generator controller 35 via a network (e.g., the Internet I).
At least one of the server 36 and the generator controller 35
may predict a need to supply power to the load 33 based on
data received from the notification system 31 or other infor-
mation available to the server 36.

FIGS. 5-6 are schematic plan views of another example
standby power system 50. The standby power system 50
includes a generator 54 that is adapted to supply standby
power to a load 53. As an example, the generator 54 may
include an internal combustion engine that drives an alterna-
tor.

The standby power system 50 further includes a controller
55 that monitors power that is provided to a load 53 by a
primary power source 52. The controller 55 starts the genera-
tor 54 when the controller 55 anticipates a need for the gen-
erator 54 to supply power to the load 53.

Inthe example embodiment that is illustrated in FIGS. 5-6,
the controller is a generator controller that may (or may not)
be mounted on the generator 54. Embodiments area also
contemplated where the controller is part of a transfer switch
(see, e.g., switch 57 in FIGS. 5-6) that is included in the
standby power system 50.

In some embodiments, the controller 55 may monitor char-
acteristics of power that is supplied by a primary power
source 52. As an example, the controller 55 may be used to
sense abnormalities in the power that is supplied by the pri-
mary power source 52 to the load 53.

FIG. 5 shows the standby power system 50 where the
primary source 52 is supplying power to the load 53 through
switch 57. FIG. 6 shows the standby power system 50 where
the standby power source 54 is supplying power to the load 53
through switch 57.

Minimizing the time to availability of the generator 54
based on the prediction may reduce the amount of time during
which the load 53 is not receiving power from either the
primary source 52 or the generator 54. Decreasing the amount
of time in which the load 53 is not supplied with power may
allow for (1) the use of smaller uninterruptible power supplies;
and/or (ii) reduced facility down time due to lack of power.

Similarly as discussed above with regard to generator con-
trollers 15, 35, the controller 55 may (i) operate an oil pump
(not shown to lubricate mechanical components (not shown)
in the internal combustion engine in order to minimize start
time of the generator 54 once the primary power source 52 is
unable to provide power to the load 53; (ii) activate heating
elements (not shown) that enhance combustion in the internal
combustion engine in order to minimize start time of the
generator 54 once the primary power source 52 is unable to
provide power to the load 53; and/or (iii) operate air inlet
louvers on an enclosure (not shown) for the generator 54 to
permit the flow of combustion and cooling air to the generator
54 in order to minimize start time of the generator 54 once the
primary power source 52 is unable to provide power to the
load 53.

It should be noted that the standby power system 50 may
further include a server 56 that exchanges information with
the generator controller 55 via a network (e.g., the Internet I).
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At least one of the server 56 and the controller 55 may predict
aneed to supply power to the load 53 based on data collected
by the controller relating to power supplied by the primary
power source 52 (or other information available to the server
56).

The example standby power systems 10, 30, 50 described
herein may serve to perform pre-start preparation for the
standby power source. This pre-start preparation for the
standby power source may permit quicker starting for the
standby power source thereby minimizing the time that the
load is in an undesirable unpowered state.

The Abstract is provided to comply with 37 C.F.R. Section
172(b) requiring an abstract that will allow the reader to
ascertain the nature and gist of the technical disclosure. It is
submitted with the understanding that it will not be used to
limit or interpret the scope or meaning of the claims. The
following claims are hereby incorporated into the detailed
description, with each claim standing on its own as a separate
embodiment.

What is claimed is:

1. A standby power system comprising:

a sensor adapted to monitor a primary utility power source
that provides power to a load;

a generator that is adapted to supply power to the load,
wherein the generator includes an internal combustion
engine that drives an alternator; and

a generator controller that operates the generator and
receives data from the sensor, wherein the generator
controller analyzes the data from the sensor such that the
generator controller is configured to determine that there
may be a potential loss of power from the primary utility
power source, and wherein the generator controller acts
to perform (i) operating an oil pump to lubricate
mechanical components in the internal combustion
engine, (ii) activating heating elements that enhance
combustion in the internal combustion engine, (iii) oper-
ating air inlet louvers on an enclosure for the generator to
permit the flow of combustion and cooling air to the
internal combustion engine, (iv) injecting a fluid for
combustion into the internal combustion engine to per-
mit quicker starting of the internal combustion engine;
or (v) activating fuel preparation equipment to improve
starting of a combustion engine before there is a loss of
power from the primary utility power source without
starting the internal combustion engine in order to mini-
mize a time to availability for the generator to supply
power to the load when there is a loss of power from the
primary utility power source.

2. The standby power system of claim 1, wherein the sensor
monitors the root mean squared voltage of the primary utility
power source.

3. The standby power system of claim 1, wherein the sensor
monitors zero sequence voltage of the primary utility power
source.

4. The standby power system of claim 1, further compris-
ing a server that exchanges information with the generator
controller via a network, wherein at least one of the server and
the generator controller are configured to determine that there
may be a potential loss of power from the primary utility
power source based on data received from the sensor.

5. A standby power system comprising:

a generator that is adapted to supply standby power to a
load, wherein generator includes an internal combustion
engine that drives an alternator;

a notification system that monitors a characteristic of a
primary utility power source such that the notification
system is configured to determine that there may be a
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potential loss of power from the primary utility power
source, the determination based on the monitored char-
acteristic; and

a generator controller that operates the generator and
exchanges data with the notification system via a net-
work, wherein the generator controller is configured to
perform (i) operating an oil pump to lubricate mechani-
cal components in the internal combustion engine, (ii)
activating heating elements that enhance combustion in
the internal combustion engine, (iii) operating air inlet
louvers on an enclosure for the generator to permit the
flow of combustion and cooling air to the internal com-
bustion engine, (iv) injecting a fluid for combustion into
the internal combustion engine to permit quicker start-
ing of the internal combustion engine, or (v) activating
fuel preparation equipment to improve starting of a com-
bustion engine without starting the internal combustion
engine in order to minimize a time to availability for the
generator to supply power to the load when there is a loss
of power from the primary utility power source.

6. The standby power system of claim 5, wherein the noti-
fication system monitors power provided by a primary utility
power source.

7. The standby power system of claim 6, wherein the pri-
mary utility power source is an electrical utility.

8. The standby power system of claim 6, wherein the noti-
fication system receives information regarding potential
interruptions of power that is provided by the primary utility
power source.

9. The standby power system of claim 5, wherein the gen-
erator controller exchanges data with the notification system
via the Internet.

10. The standby power system of claim 5, further compris-
ing a server that exchanges information with the generator
controller via the network, wherein at least one of the server
and the generator controller determine that there may be a
potential loss of power from the primary utility power source
based on data received from the notification system.

11. A standby power system comprising:

a sensor adapted to monitor characteristics of power sup-

plied to a load by a utility power source;

a generator configured to supply power to the load, wherein
the generator includes an internal combustion engine
that drives an alternator; and

a generator controller configured to operate the generator
and receive data from the sensor;

wherein the generator controller is configured to predict,
based on the received data, a loss of power from the
utility power source before the loss of power from the
utility power source occurs; and

wherein the generator controller is configured to perform,
before the loss of power from the utility power source
occurs, and before the engine is started in order to mini-
mize a time to availability for the generator to supply
power to the load when there is a loss of power from the
primary utility power source, at least one of: (i) operat-
ing an oil pump to lubricate mechanical components in
the internal combustion engine, (ii) activating heating
elements that enhance combustion in the internal com-
bustion engine, (iii) operating air inlet louvers on an
enclosure for the generator to permit the flow of com-
bustion and cooling air to the internal combustion
engine, (iv) injecting a fluid for combustion into the
internal combustion engine to permit quicker starting of
the internal combustion engine, or (v) activating fuel
preparation equipment to improve starting of a combus-
tion engine without starting the internal combustion
engine.



